Introduction
Tropical mammals often breed seasonally in relation to variation in rainfall and hence food avail¬ ability (Sadleir, 1969; Bronson, 1985) . Little information is available on the use of photoperiodic prediction in these animals. Obviously the potential for photoperiod to function as a predictive cue diminishes rapidly as the equator is approached since here seasonal changes in photoperiod are minimal or non-existent. Reliance upon this cue nevertheless could prove advantageous in the higher latitudes of the tropics. In these areas photoperiodic information could allow metabolic preparation for a breeding season, if the breeding season was predictably recurring.
The best way to establish a species' potential responsiveness to photoperiod is to subject it to variation in daylength in a controlled environment. This has been done repeatedly with temperatezone mammals, and many have proven responsive to this cue (Sadlier, 1969; Zucker et al, 1980) . Only two tropical mammals, both lemurs from Madagascar, have been tested in this manner (Petter-Rousseaux, 1970; Van Horn, 1975) . The reproductive systems of both species responded to photoperiod.
The object of the present experiment was to determine whether photoperiod could regulate the reproduction of a small tropical insectivore, the musk shrew (Suncus murinus). Musk shrews are widely distributed throughout the tropical Pacific and Asia. They are present in urban and rural environs and breed throughout the year (Harrison, 1955; Peterson, 1956; Barbehenn, 1962; Morita, 1964; Louche? al, 1966 At the end of the 8-week treatment each animal was tested for sexual activity. Behavioural tests were conducted between 08:00 and 12:00 h in arenas (44 23 14 cm). All animals were tested sexually with stimulus animals housed under normal colony conditions. Experimental males were tested with adult females 24-48 h post partum, when receptivity is maximum (Rissman, 1987a (Table 1) . Average weights of the testes and epididymides were equivalent in long-and short-day exposed males, as were the numbers of spermatozoa in the testes. In contrast, weights of the androgensensitive flank glands and seminal vesicles were significantly suppressed in males reared in short daylengths (P < 0001). This same tendency was apparent in the sexual behaviour of these males, but the difference was not significant ( 2 = 3-70). Body weight was significantly lower in males maintained in short daylengths (P < 0-05).
Analyses of organ weights of female musk shrews must be interpreted with caution. The hor¬ monal regulation of these organs differs markedly from that of other mammals. The uterus, for example, is insensitive to oestrogen (Dryden & Anderson, 1977; Rissman & Bronson, 1987) . On the other hand, the cervix is sensitive to this steroid (E. F. Rissman, unpublished data) as is sexual behaviour (Rissman & Bronson, 1987) . Possibly analogous to our finding in males, then, is the fact that short-day exposure had no effect on ovarian or uterine weights. However, females housed in short daylengths did demonstrate significantly lower levels of sexual behaviour ( 2 = 10-97;
< 001) as well as lighter cervix (P < 002) and body (P < 001) weights (Table 2) .
Discussion
The results suggest that steroidogenesis, but not gametogenesis, is sensitive to photoperiod in the musk shrew. Hormone-sensitive target tissues did respond to photoperiodic variation and sexual behaviour was also affected by daylength. Sexual behaviour in male musk shrews is androgendependent (Rissman, 1987b) while in females oestrogen or testosterone can reinstate sexual receptivity after ovariectomy (Rissman & Bronson, 1987) . However, some animals of both sexes maintained in short daylengths still matured sufficiently to mate when given the opportunity. This evidence of reproductive response to photoperiod in the musk shrew is surprising. There is adequate seasonal variation in daylength to allow the use of photoperiod to cue reproduction on Guam (Elliott, 1976) . Nevertheless one might ask why any small mammal would do so either on Guam or generally in the tropics except where rainfall patterns produce a greatly diminished food supply during some seasons. Small mammals usually face short life expectancies, and therefore one would expect some degree of opportunism to be a part of their reproductive strategies wher¬ ever they do not face harshly seasonal changes in food availability and climate. Photoperiodic regulation by itself is antagonistic to such flexibility.
There are two reasons why one should not expect this particular small mammal's reproduction to be responsive to variation in daylength. First, the musk shrew is an opportunistic commensal of man, infesting houses and commercial establishments wherever it can survive. In the northern temperate zone this niche is usually filled by rodent opportunists such as the house mouse and the Norway rat which are not sensitive to photoperiod (Davis, 1953; Bronson, 1979) . Dependence on photoperiod to cue reproduction in a commensal habitat runs contrary to common sense since for these species changes in photoperiod are probably not predictive of the suitability of such a habitat for reproduction. Second, the musk shrew is known to breed continuously throughout the year wherever it has been studied, both in the tropics (Guam, Malaysia, and tropical India) and in southern Japan (Harrison, 1955; Barbehenn, 1962; Morita, 1964; Louch et al, 1966) . Ecologically therefore, there is no reason why the musk shrew should be reproductively sensitive to photoperiod.
A possible explanation for these results is that reproductive responsiveness to photoperiod in the musk shrew may be a selectively neutral relic from a place, a niche, and a time when this trait was advantageous for seasonal breeding. It exists now in a form that is normally overridden by other cueing systems which promote year round, uninterrupted breeding. This same type of sys¬ tem is found in Northern temperate-zone rodents in which inhibitory photoperiodic cues can be overridden by food availability (Berger et al, 1981) . The musk shrew is thought to have originated in India where it spread widely throughout southeast Asia and the Pacific. The Guam population was founded about 1950, probably by immigrants from the tropical Philippines (Peterson, 1956 ). Our stock has been in the laboratory for over 25 years. In neither of these environments (the tropics or the laboratory) does it seem as though this trait would be selectively disadvantageous as long as it could be overridden in a way that would yield continuous breeding.
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